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(57)Abstract: 

PURPOSE: To provide the mass production type single crystal 
pulling-up system having a good single crystal yield and 
apparatus operating rate in order to make efficient mass 
production of the high-purity silicon single crystals. 
CONSTITUTION: Plural sets of hot zone parts 2 capable of 
simultaneously removing the notched parts formed at the outer 
edges of melt receivers 14 from the single crystal pulling-up 
device 1 exclusive of crucible shafts and electrodes by lifting 
these notched parts by means of a fork truck 16 are prepd. for 
one unit of the single crystal pulling-up device. The used hot 
zone parts 2a are ejected and in turn the hot zone parts 2b 
subjected to cleaning and servicing are mounted by rising and 
swiveling an upper chamber 8 and a lower chamber 7 after the 
completion of pulling-up of the single crystals 1 5. The used hot 
zone parts 2a are subjected to cleaning and servicing in a 
working chamber 1 7 isolated from the single crystal pulling-up 
device and are stored after raw material polycrystals are 
packed thereon. The contamination of the single crystal pulling 
up device is prevented and the downtime is drastically 
shortened by this system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l'™ S * d ? CUment haS been translated b y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
CLAIMS 



[Claim(s)] 

[Claim 1] The hot zone parts held to one set of single crystal raising equipment in two or more sets of hot 
zone parts or two or more sets of upper chambers, lower chambers, and said chambers, The workroom 
which performs cleaning of used hot zone parts or a used upper chamber, a lower chamber, and hot zone 
parts and check exchange, and restoration of polycrystal, The mass-production-method mold single crystal 
raising system characterized by having a conveyance means of hot zone parts by which said single crystal 
raising equipment and workroom were held in said hot zone parts through which it goes, comes back to or 
circulates or the upper chamber, the lower chamber, and said chamber. 

[Claim 2] The mass-production-method mold single crystal raising system of claim 1 characterized by to 
remove hot zone parts or a used upper chamber, a used lower chamber, and used hot zone parts from single 
crystal raising equipment collectively after the completion of raising of a single crystal, to put in block the 
hot zone parts held m hot zone parts [ finishing / cleaning and inspection and repair ] or the upper chamber 
the lower chamber, and said chamber to single crystal raising equipment, to attach them in substitution to ' 
carry m said removed used component to a workroom, and to perform cleaning and inspection and repair. 
[Claim 3] While fitting the heater fixed block which prepares the notching section which the fork of a fork 
lift truck is made to contact in the rim section inferior surface of tongue of melt receipt, and supports a 
graphite heater in the taper shaft screwed on heater electrode upper limit free [ attachment and detachment 1 
Fit in a crucible shaft the pedestal which supports a crucible free [ attachment and detachment ], support said 
melt receipt inferior surface of tongue, and melt receipt and a heat insulating mould are raised. Next, when 
the top face of melt receipt samples a heater fixed block from a taper shaft in contact with a heater fixed 
block and the top face of melt receipt samples a pedestal from a crucible shaft in contact with said pedestal 
hirther a package - the mass-production-method mold single crystal raising system of claim 2 characterized 
by considering as demountable hot zone parts. 

[Claim 4] while attaching in the periphery of a lower chamber the bracket supported by the fork lift truck - 
the rim section inferior surface of tongue of melt receipt - the lower limit of said lower chamber - attaching 
~ each wiring and piping - an upper chamber and a lower chamber - attachment and detachment - the hot 
zone parts held in said upper chamber, the lower chamber, and said chamber by connecting easily - the 
package from single crystal raising equipment - the mass-production-method mold single crystal raising 
system of claim 2 characterized by supposing that it be dismountable. 

[Claim . 5] The mass-production-method mold single crystal raising system of claim 1 characterized by the 
dust with which it is isolated by a door or the controlled airstream, and the cleaning workroom of the hot 
zone parts removed from single crystal raising equipment or an upper chamber, a lower chamber and hot 
zone parts disperses at the time of cleaning of said removal component having structure which does not 
trespass upon other locations. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mass-production-method mold single crystal raising 
system aiming at improvement in the operating ratio of single crystal raising equipment, and the rate of 
single crystal acquisition. 
[0002] 

[Description of the Prior Art] although the high purity silicon is mainly used for the base of a semiconductor 
integrated circuit component, the Czochralski method in a magnetic field (Following MCZ — it is called 
law) which pulls up a single crystal where it impressed the Czochrlski method (henceforth a CZ process) or 
the magnetic field which pulls up a cylinder-like single crystal from the raw material melt in a crucible as 
the manufacture approach of this high purity silicon and the coefficient of kinematic viscosity of melt is 
raised is used. The single crystal raising equipment used from the former in the CZ process or the MCZ 
method installs a crucible, a heater, heat insulating material, etc. in the interior of a single raising furnace. It 
is filled up with the polycrystal which is the raw material of a single crystal in a crucible in raising of a 
single crystal, and after carrying out the heating dissolution of the raw material at the heater which surround 
the periphery of said crucible, the seed crystal attached at the tip of a single crystal raising wire is immersed 
in melt, and it pulls up, rotating said raising wire and crucible to this direction or hard flow, a wire is pulled 
up, and a single crystal is grown up. 

[0003] Although the demand of the quality improvement to the silicon single crystal by the CZ process or 
the MCZ method is still severer with improvement in the degree of integration of a semiconductor integrated 
circuit component, on the other hand, its demand to low-pricing is also severe. In order to reduce the 
manufacturing cost of low-pricing, i.e., a silicon single crystal, it is important to raise the rate of single 
crystal acquisition and an equipment operating ratio. 
[0004] 

[Problem(s) to be Solved by the Invention] The oxygen which melted in melt from the quartz crucible at the 
time of raising of a silicon single crystal moves by the heat convection in the inside of melt, and it 
evaporates as SiO from a melt front face the 90% or more. The powder affix 2 which adhered in single 
crystal raising equipment, i.e., SiO which evaporated from melt, SiO, Si, etc. must be removed as much as 
possible in preparation for next raising after the completion of raising of a single crystal. If said powder 
affix pulls up and it remains in equipment, at the time of the next single crystal raising, it will fall to melt 
and single crystal -ization will be checked. However, about the approach of removal of a powder affix, since 
there is a point that recognition that it is one of the main business of a single crystal production process is 
missing, it hardly inquires from the former. It is extent stated to JP,57-401 19,B as an application of 
invention slightly. However, also in said patent, it is unstated about the removal approach of the powder 
affix accumulated into the furnace only by having described the depressor effect of the dust generated in a 
furnace. Moreover, single crystal raising equipment is conventionally small, and since it was what can 
perform removal of a powder affix easily by the help, it is thought that the above-mentioned cleaning in a 
furnace was not set as the object of research or development. About this, even if it sees from there being no 
description in LANDORT-BERNSTEIN(l 984) vol.17 quoted as most authoritative table in a scientific field, 
and SEMICONDUCTORS, it is clear. 

[0005] the above-mentioned powder affix is removed by grinding and cleaning the components in raising 
equipment and equipment mechanically, after the powder affix which deposited the single crystal after 
multiple-times raising wooden clogs (i.e., the inside of single crystal raising equipment) reaches a constant 
rate. Moreover, in order to prevent invasion of the suspending dust into raising equipment, installing raising 
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equipment in a clean room is performed, but since the installation of raising equipment and the location 
which cleans a furnace body are the same, it is very difficult [ it ] to prevent the reattachment to the furnace 
internal of the dust which floats at the time of furnace body cleaning, and invasion into a furnace. Moreover, 
since single crystal raising equipment was enlarged by the major-diameter-ized demand of a wafer in recent 
years and weight increased, it is not desirable from a safety aspect and an efficiency side to perform 
handling of a furnace body and a furnace internal directly with a help. In order that this invention might be 
made paying attention to the above-mentioned conventional trouble and may produce the silicon single 
crystal of a major diameter efficiently in large quantities, it aims at offering the good mass-production- 
method mold single crystal raising system of the rate of single crystal acquisition, and an equipment 
operating ratio. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the mass-production- 
method mold single crystal raising system concerning this invention The hot zone parts held to one set of 
single crystal raising equipment in two or more sets of hot zone parts or two or more sets of upper chambers, 
lower chambers, and said chambers, The workroom which performs cleaning of used hot zone parts or a 
used upper chamber, a lower chamber, and hot zone parts and check, exchange, and restoration of 
polycrystal, Said hot zone parts which go, come back to or circulate through said single crystal raising 
equipment and workroom, or an upper chamber, Consider as a configuration equipped with the conveyance 
means of the hot zone parts held in the lower chamber and said chamber, and it sets in such a configuration. 
After the completion of raising of a single crystal, used hot zone parts, or a used upper chamber, A lower 
chamber and hot zone parts are collectively removed from single crystal raising equipment. Hot zone parts 
or an upper chamber, [ finishing / cleaning and inspection and repair to substitution ] It is characterized by 
attaching in single crystal raising equipment collectively the hot zone parts held in the lower chamber and 
said chamber, carrying in said removed used component to a workroom, and performing cleaning and 
inspection and repair. As a means which removes hot zone parts from single crystal raising equipment 
collectively While fitting the heater fixed block which prepares the notching section which the fork of a fork 
lift truck is made to contact in the rim section inferior surface of tongue of melt receipt, and supports a 
graphite heater in the taper shaft screwed on heater electrode upper limit free [ attachment and detachment ] 
Fit in a crucible shaft the pedestal which supports a crucible free [ attachment and detachment ], support said 
melt receipt inferior surface of tongue, and melt receipt and a heat insulating mould are raised. Next it 
considered as the configuration whose top face of melt receipt the top face of melt receipt samples a'heater 
fixed block from a taper shaft in contact with a heater fixed block, and samples a pedestal from a crucible 
shaft in contact with said pedestal further, moreover, as a means which removes collectively the hot zone 
parts held in the upper chamber, the lower chamber, and said chamber from single crystal raising equipment 
While attaching in the periphery of a lower chamber the bracket supported by the fork lift truck The lower 
limit of said lower chamber is attached in the rim section inferior surface of tongue of melt receipt. Each 
wiring, It shall connect easily, piping ~ an upper chamber and a lower chamber - attachment and 
detachment - The hot zone parts removed from single crystal raising equipment, or an upper chamber, It is 
isolated by a door or the controlled airstream and the cleaning workroom of a lower chamber and hot zone 
parts is characterized by the dust which disperses at the time of cleaning of said removal component having 
structure which does not trespass upon other locations. 
[0007] 

[Function] according to the above-mentioned configuration - one set of single crystal raising equipment ~ 
receiving ~ attachment and detachment - since it had two or more sets of hot zone parts or the upper 
chamber which has easy structure, a lower chamber, and hot zone parts, said used each part article is 
exchangeable for fixed components by height ******** a t every completion of single crystal raising. Since 
the used components removed collectively were made to clean, and check and fix and to prepare for a next 
single crystal raising activity in the workroom isolated from single crystal raising equipment, single crystal 
raising equipment does not stop for cleaning of hot zone parts etc. and check, and maintenance, therefore its 
equipment operating ratio improves. Moreover, since the cleaning workroom is isolated, the dust which 
disperses at the time of cleaning of hot zone parts etc. cannot trespass upon other locations, but can reduce 
the factor which checks single crystal-ization. Therefore, improvement in the rate of single crystal 
acquisition is attained. 
[0008] 

[Example] The example of the mass-production-method mold single crystal raising system applied to this 
invention below is explained with reference to a drawing. Drawing 1 is the explanatory view in which 
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carrying in to a workroom the hot zone parts which were put in block and removed from single crystal 
raising equipment in this system, and showing the outline configuration in the case of fixing. The lower 
chamber 7 to which single crystal raising equipment 1 contains the hot zone parts 2 3, i.e., a quartz crucible, 
a graphite crucible 4, the graphite heater 5, a heat insulating mould 6, etc., The upper chamber 8 attached in 
the upper limit of a lower chamber 7, and the pull chamber 10 attached in the upper limit of said upper 
chamber 8 through the gate valve 9, The crystal raising device 1 2 in which the single crystal raising wire 1 1 
is moved up and down and rotated, It has the control unit which controls the crucible drive which is made to 
move up and down and rotate the crucible shaft 13, and which is not illustrated, and temperature control, 
diameter control of a single crystal and said crystal raising device and a crucible drive and which is not 
illustrated. In addition, melt receipt and 15 pull up 14 and it is an inner single crystal. 
[0009] After raising of a single crystal 1 5 is completed, used hot zone parts 2a which bundled up and was 
removed from single crystal raising equipment 1 by the conveyance machine 1 6, for example, a fork lift 
truck, is carried in to a workroom 17, and decomposition, cleaning, check, quartz crucible exchange, 
reassembling, raw material polycrystal restoration, etc. are performed. All central vacuum cleaning systems, 
such as a crane required for said each activity, a harness, the bench, and a tool, are arranged in a workroom 
1 7, and especially the partition that performs decomposition and cleaning of used hot zone parts 2a is 
intercepted with the door or the air curtain so that dust etc. may not invade into other work center drawings. 
The hot zone parts which said activity ended are kept as fixed hot zone parts 2b. A lower chamber 7, an 
upper chamber 8, the crucible shaft 13, etc. are cleaned using the central vacuum cleaning system which it 
had near the single crystal raising equipment. Moreover, by the fork lift truck 16, fixed hot zone parts 2b 
already kept in the workroom 17 is conveyed by single crystal raising equipment 1, and single crystal raising 
equipment 1 is equipped with it instead of said used hot zone parts 2a. 

[0010] the package which indicated drawing 2 to claim 3 - it is the sectional view of dismountable hot zone 
parts. Carbon shaft 13b is fitted in the upper limit of lower-shaft 13a which goes up and down and rotates a 
crucible, and the pedestal 18 is fitted in the castellated-shaft section of carbon shaft 13b upper limit. This 
pedestal 18 is supporting the graphite crucible 4 and the quartz crucible 3 held in the graphite crucible 4 
through the crucible carrier 19. The taper shaft 21 is screwed on at the tip of an electrode 20, and the 
graphite heater 5 is supported by the heater fixed block 22 fitted in the taper shaft 21 . Moreover, the hole 
into which said electrode 20 and the taper shaft 21, and carbon shaft 13b are fitted loosely at the melt receipt 
14, respectively, and an exhaust air hole are prepared, and it is prepared in two places which notching 
section 14a which makes the fork of a fork lift truck contact a rim section inferior surface of tongue as 
shown in drawing 3 counters. And the heat insulating mould 6 which surround said graphite heater 5 is 
supported by said melt receipt 14. 

[001 1] Next, the package taking-out approach of used hot zone parts is explained. After pulling up a single 
crystal to a pull chamber, go up, it is made to circle in a pull chamber and a vertical chamber, respectively, 
and used hot zone parts are exposed. Notching section 14a of melt receipt 14 inferior surface of tongue is 
supported using a fork lift truck, and it is made to go up gradually. The fork front face of a fork lift truck, 
especially the part in contact with the melt receipt 14 were covered with the graphite, and have prevented 
metal contamination of the melt receipt 14. By said actuation, the melt receipt 14 and a heat insulating 
mould 6 rise. The heater fixed block 22 is pushed up the upper limit side of boss section 14b established in 
the perimeter of the hole into which an electrode 20 and the taper shaft 21 are fitted loosely contacting the 
inferior surface of tongue of the heater fixed block 22, and sampling the heater fixed block 22 from the taper 
shaft 21 with the rise of the melt receipt 14. Therefore, the graphite heater 5 also goes up. If a fork lift truck 
raises the melt receipt 14 further, the upper limit side of boss section 14c established in the perimeter of the 
hole into which carbon shaft 13b is fitted loosely will contact the inferior surface of tongue of a pedestal 1 8, 
and will push up the crucible carrier 19, a graphite crucible 4, and the quartz crucible 3 with a pedestal 18. 
Thus, used hot zone parts are moved from a fork lift truck to the roller conveyor laid above the floor level, 
left carbon shaft 13b and the taper shaft 21, collectively removed from single crystal raising equipment, and 
put on a fork lift truck, or are carried in to a workroom. Carbon shaft 13b is sampled from lower-shaft 13a, 
and is cleaned and checked with a lower chamber and an upper chamber using the central vacuum cleaning 
system which it had near the single crystal raising equipment. Moreover, package wearing of the fixed hot 
zone parts conveyed by single crystal raising equipment from the workroom can be carried out in a 
procedure contrary to the time of removal of said used hot zone parts. 

[0012] Drawing4 is the explanatory view showing the outline configuration in the case of removing an 
upper chamber, a lower chamber, and hot zone parts from single crystal raising equipment collectively in 
this system, carrying this in to a workroom, and fixing. In drawing 4 , the sign same about the same 
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component as drawing 1 is attached, and the explanation is omitted. The structure of the hot zone parts 2 is 
as claim 3, the melt receipt 14 was attached in the flange prepared along with the lower limit inner 
circumference of a lower chamber 7, and two bracket 7a has fixed it on the periphery of a lower chamber 7 
Moreover, each wiring connected to an upper chamber 8 and a lower chamber 7 and piping are removable at 
one-touch. After pulling up a single crystal 15 to the pull chamber 10, the pull chamber 10 and an upper 
chamber 8 are separated, and said each wiring and piping are separated from an upper chamber 8 and a 
lower chamber 7. And it moves from a fork lift truck 16 to the roller conveyor laid above the floor level 
being able to remove an upper chamber 8, a lower chamber 7, and used hot zone parts 2a from single crystal 
raising equipment 1 collectively, and putting this on a fork lift truck 16 by supporting said bracket 7a with a 
fork hft truck 16, or carries in to a workroom 17. The upper chamber, the lower chamber, and hot zone parts 
with which decomposition, cleaning, check, quartz crucible exchange, reassembling, raw material 
polycrystal restoration, etc. were performed in the workroom 1 7 are kept in a workroom 1 7 By a fork lift 
truck 16 etc., the upper chamber [ finishing / maintenance ] already kept in the workroom 17 a lower 
chamber, and hot zone parts are conveyed by single crystal raising equipment 1 , and single crystal raising 
equipment 1 is equipped with them instead of said used upper chamber, a lower chamber, and hot zone 
parts. 

[0013] Drawing 5 is the explanatory view showing an example of the layout of the workroom in a mass- 
production-method mold single crystal raising system. The main workroom in which the silicon single 
crystal raising equipment with which A contains a control unit was installed in this drawing The used hot 
zone parts or the used, used upper chamber which bundled up B from said single crystal raising equipment 
and was removed The workroom which disassembles a lower chamber and hot zone parts according to a ' 
component part, the workroom where C cleans an upper chamber, a lower chamber, a graphite crucible a 
graphite heater etc., and D Check of each part article after cleaning, The workroom which reassembles'each 
part article containing a new quartz crucible, and is filled up with raw material polycrystal, and E are the 
storage rooms of hot zone parts [ finishing / maintenance ] or an upper chamber [ finishing / maintenance ] 

?JnS^ a T n 0t Z ° ne PartS> Sa J d 6ach ** Can be freeI y c °™eyed with conveyance means, such as a 

™v !7 a f a ^ ller f° nve y° r ' ^ B and C room are isolated by the door or the air curtain so that dust 
may not now into other **. 

[0014] Other examples of the workroom layout in a mass-production-method mold single crystal raising 
system are shown in drawing^ . For example, three sets of the single crystal raising equipments al a2 and 
a3 It receives, common workroom B-C, and D and E are installed, and hot zone parts or a used upper ' 
chamber, a used lower chamber, and used hot zone parts are carried in to said workroom B-C by the 

Z3r Ce i meanS - B r WOrkr °° m ° and E ' CXChange ° f Check ' a 1 uartz crucible ' etc -> reassembling, and 
raw material I polycrystal restoration were performed, Ueyasu tubing is carried out, and each part article 

fnTH^nn fh 31 !? r v f e c C iS e l Ch ^ g,C CryStal raising e <l ui P ment al, a2, and a3 serially. It is supplied. 
In addition, the definition of Signs B, C, D, and E is the same as that of drawing 5 

[0015] Although this example explained the system for which hot zone parts or a used upper chamber a 
used lower chamber, and used hot zone parts are put in block from single crystal raising equipment are 
removed, and are exchanged, it is good also as a system which does not restrict to this, bundles up a lower 
chamber and hot zone parts, for example, are exchanged. Moreover, the truck which moves in the rail top 
else [ such as a fork lift truck and a band conveyor, ] may be used as a means to convey the removed each 
part article. Moreover, attachment-and-detachment equipments, such as a crane of dedication and a robot 
are formed for every single crystal raising equipment, and you may make it load a conveyor, a truck, etc' 

[Effect of the Invention] according to [ as explained above ] this invention - one set of single crystal raising 
equipment - receiving - attachment and detachment - two or more sets of hot zone parts or two or more 
sets of upper chambers which have easy structure - Since housekeeping-ization was realized outside 
cleaning of said component, inspection and repair, and a raw material polycrystal restoration activity bv 
preparing a lower chamber and hot zone parts, exchanging these components for every one single crystal 
raising, and using ,t by turns Conventionally, the quiescent time of the single crystal raising equipment set 
up for said cleaning, inspection and repair, raw material restoration, etc. can be shortened remarkably and 
the large improvement in a raising equipment operating ratio is attained. Moreover, since it decided to 
££n? 2' v S S, ° wl ? ich ?_ hered to hot zone etc. and was deposited at the time of single crystal 
27Si' m n 6 ™° rkl ° 0m ,solated from s,n g' e cr ystal raising equipment, possibility that said dust will carry 
out the reattachment to raising equipment is reduced remarkably. Therefore, the single crystal of a high 
grade can be obtained now and the rate of single crystal acquisition can be raised. 
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